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While on the subject of the weight of the masonry, it is proper to consider whether the fact that a portion of the clam, from the river bed to the bed rock below, is to be submerged in water, is to affect the weight of the structure.
It would obviously be HO, to a certain extent, if the masonry were porous enough to admit water under ordinary hydrostatic conditions, but the dam, at the lower part, is to be so thick and the masonry is to be of such quality that it can be reasonably supposed that the water penetrating it will be mostly, if not wholly, in n capillary condition, anil that the whole dam may be considered, for purpose of calculation, as an impervious monolithic mass rigidly and imperviously connected with the rock bottom, and, consequently, not losing weight by the fact of its being in water. It must be added, however, that even if admitting, as it has been by others, that the water would exert an upward pressure on the dam, thus diminishing its actual weight on the bottom, the result would not be such as to disturb, to any objectionable extent, the conditions of stability otherwise established,
Tins subject leads naturally to the consideration of the advisability of building drains in the mass of the dam, as recommended by others, in order to relieve it from the pressure of water penetrating the masonry, In accordance with the preceding remarks, and with some authorities, the presence is not thought necessary, and it is obvious that, unless their construction is superintended with the greatest care, they may become injurious by introducing water into the masonry under conditions which would then become unfavorable, At any rate, we know by the experience of existing clams that they have been built and work successfully without drains, and we fail to find any sufficient reason to discard that practice,
In the preceding remarks, the conditions of stability referred to have been considered in connection with the bane of the dam or with its horizontal joints only, but the tendency of the parts of the dam to rotate about the foot of diagonal joints assumed at various angles, through the mass of masonry, has also been trxammed, and, in all casts, the moment of the masonry around the lower point of the* given diagonal joint has been found more than double of the moment of water pressure, around the same point.
The conclusions herein formulated in regard to the pressures that it is thought advisable to allow on the base of the profile, and in regard to the slope of the front face, indicate obviously that, in order to determine the profile of the lower part of Quaker Bridge Dam, the approximate length of the base and the maximum at the         must be arbitrarily fixed within the limits which have been
shown here to be safe.
The result of successive approximations demonstrates that by adopting for maximum calculated pressure at the end of the base fifteen tons per square foot (a          which, in view of the opinions previously expressed in regard to the distri-